Vagal action on atrioventricular conduction and its inhibition by sympathetic stimulation and neuropeptide Y in anaesthetised dogs.
The observed change in atrioventricular conduction time (PR interval) in response to vagal stimulation is the result of two opposing effects; PR interval increases in response to the direct action of the vagus on atrioventricular nodal cells (direct effect), and the accompanying slowing of heart rate acts to decrease PR interval (indirect effect). The relationships between these opposing effects were studied in anaesthetised dogs. This study has shown that the increase in PR interval in response to vagal stimulation is well correlated with vagal stimulation frequency and can be regarded as linear. This is so for unpaced and paced hearts. We have also shown there is an increase in the sensitivity of the relationship between increase in PR interval and vagal stimulation frequency during pacing. This increase in sensitivity is attributable to the elimination of the indirect effect of the slowing of heart rate. During atrial pacing, the relationship between pulse interval and PR interval resembles a hyperbola. At low-pulse intervals (i.e. fast heart rates) the PR interval increases. This is in agreement with previous qualitative findings and is related to the functional refractory period of the atrioventricular cells. The action of sympathetic stimulation and injection of neuropeptide Y has not been studied previously. The vagally induced increase in atrioventricular conduction time is attenuated for many minutes following stimulation of the cardiac sympathetic nerve at 16 Hz for 2 min or by intravenous injection of neuropeptide Y (25-50 micrograms/kg). Stimulation of the right cardiac sympathetic nerve evokes a significantly stronger inhibition of the vagally induced prolongation of pulse interval than stimulation of the left sympathetic nerve. On the other hand, stimulation of the left or right sympathetic nerves cause similar inhibition of vagal action on atrioventricular conduction time.